Chemokine expression by astrocytes plays a role in microglia/macrophage activation and subsequent neurodegeneration in secondary progressive multiple sclerosis.
The pathological hallmarks of secondary progressive (SP) multiple sclerosis (MS) include slowly expanding demyelination and axonal damage with less inflammation. To elucidate the pathomechanisms of secondary progressive (SP) multiple sclerosis (MS), we have investigated the expression of chemokines, chemokine receptors, matrix metalloproteinase-9 (MMP-9) and immunoglobulins in the demyelinating plaques. Immunohistochemical analysis revealed that numerous hypertrophic astrocytes were observed at the rim, but not in the center, of the chronic active lesions. Microglia/macrophages phagocytosing myelin debris were also found at the lesion border. In contrast, T cell infiltration was minimal in these plaques. Characteristically, at the rim of the lesions, there were abundant immunoreactivities for monocyte chemoattractant protein-1 (MCP-1)/CCL2 and interferon-gamma inducible protein-10 (IP-10)/CXCL10 and their receptors, CCR2 and CXCR3, while these immunoreactivities were weak in the center, thus forming a chemokine gradient. Double immunofluorescense staining demonstrated that cellular sources of MCP-1/CCL2 and IP-10/CXCL10 were hypertrophic astrocytes and that both astrocytes and microglia/macrophages expressed CCR2 and CXCR3. MMP-9 was also present at the rim of the lesions. These results suggest that MCP-1/CCL2 and IP-10/CXCL10 produced by astrocytes may activate astrocytes in an autocrine or paracrine manner and direct reactive gliosis followed by migration and activation of microglia/macrophages as effector cells in demyelinating lesions. Targeting chemokines in SPMS may therefore be a powerful therapeutic approach to inhibit lesional expansion.